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Fabrication and Repair Candidates 
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Debris Penetration of Module Panel 
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Welded Repair Patch 
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Space Station Utility Systems 
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SPACE STATION UTILITY SYSTEMS 
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Soviet Aerospace Fabrication - An Overview (In-Space Welding) 

On th6 other hand, the Soviets have made an "all out" commitment to 
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as 


ship wall 

• Did not penetrate because in Mr. Paton’s opinion, earth’s 
magnetic field caused beam to curve 

Despite this narrowly avoided disaster, Soviets standardized on 
E.B. as the one process to use 
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Mr. Hal Conaway, Rocketdyne 




1+ 


-I 

1 


i 


© 

> 

O 

c 

< 

■ 

c 

0 

1 

•c 

.o 

£ 

o 


| S| 8-^ 

<y> > *= -n 


c 

•n O 

^ U 4 -* 
^ r* 

c 


D? 


o 

3 


03 

0 ) 


-3 " O •« W 


— c 

3 03 

>£ * CO 

c a) co .o 
S’jn'O 
^c®. 2 d 
<D ^ ^ Q) E 

S ® E <3 ® 
o|2 £ o 
•2 S® 
EZ5 


S.H M 


r- © 

§S 

CT 

</) *C 
C .C 

o o 


</)©£= 

§ 2 ® 

♦3 © ♦= 

& 9 © 

?&S 

* 7 K © > 

q 2 « 

©jE 
p <C ~ 

® ® <8 <2 ■o 


Sg 

8 1 
js: CO 
Q o 
'C 
.O 
CO 


ctj 

CO <j) 


O) 

c 


£ 

0 ) 

2 < 

5 

t§ 

I 


q. ~ © co 
<o > o © 

O Q c j= 

s»2® 

0gf +mt </) 

«I>>S2 

•g e Ss*: 

© O C CA C 

ife.!£g 

®- 

>*C 
</> ~ 

*” c 8 ° 5 ® 

•S S 

*5 5 fcLE © 


£ 

I 

(A 

C 

o 





k 


1 


li 


I I 


1 

i » 


/ 


♦ 


i t 


i 1 
* 


n 


n 

1, 


n 


i 


n 



226 



mi 


CD 

C 

•AM 

•o 

o 


E 

CO 

o 

CD 

c 

o 

k. 

4«* 

o 

® 

yj 


o 

2 

'55 

c 

o 

o 

k. 

a> 

■o 

c 

<0 

« 

4) 

§ 

& 


I?ogo 

wg ? « 
■D 0) E C 
Cc2'->» 

.9- CO 5 0) 
0 E 0 — 

A. 1 M 


0) O ~ t. 

SO 05 © s= 

r = C0 ’4= D 

o 0 ^ CO O) 
s2 o CO 0^= 

0.5 5 (/> 

£ © £‘-i 


0 


5 .|8 3e 

> ir o o 


6 ©.2 o c 

W< |w" 

®S£S* 

5o.i2cc 

+- 3 0) 
0 0 
C C ^<d 0 
*“ 3 TJ i- bs 
< -C 0 CL 

P m O ^ 

®| 5 $J2 
«- 0 0 .. 
5 C IZ 0 0 

O w •= 4- 0) JC 

«= c£t;oh 

5 •S'SBS 

0 f- Q- . • 

0 0 n> •- 

s«f»a 

«i!€e 

o +- c 


0 


- CD 
$ > 
O 0 

©■*= 
.Q £ 

*D J= 

Jf 


.5>o 


.g>E 

.c o 

0 
A 


c 
0 0 


0 


E 

a 

o 


® ® $£ 

£ 0 ’c 

E I Ills 

■!§-8g>|'| 

0 ®;6 © © 

©£ g ox 
•o O & O 0 


0 

0 

0 


= ?> 
'iiu-u 
0 »- 
$ 0 
> *o 
E c 
© 0 = 
0 0 0 
0 JQ 
© c 

~ £ 

°8s 
go o 

C <4— 0 

o o — 

0 0.C 
C © 5 
— Q. 

0 
O 


0 

0 

0 


El 


0 0 
w : w 


0 


© & 

*C © 

© 0 
CL w 
X 0 C 

? 0 © 

«g<«-o 

0 £ 0 
O^Q 
O $ 0 
>- zL Q. 
0- ©> 0 

IS 


228 



f 

I 

l 

r 

i 

r 

r 

( 

r 

r 

r 

r 

r 

r 

i 

K 

I 

I 

I 



229 


EVA Electron Beam Welding System 
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The 2.2 kilogram gun obtains its 1 KW of power from the spacecraft 
(the primary is 27 volts DC with and invertor). The gun voltage is only 
18,000 volts, maximum, and the maximum beam current is 70 MA. 






Lt. Gen. Djanibekov Demonstrating Gun 
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Concept of EB Welding Trusses 
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LEVEL WELDED PANELS ARE COMPARED 
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MARTIN MARIETTA PROPRIETARY 










On Orbit Electron Beam-EVA 
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A schematic of this modified gas tungsten arc welding torch developed 
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CO Lasers for Space Applications 

In an independent effort, a program definition to develop a Carbon 
Monoxide laser is underway. This unit would provide high power at high 


‘U 




I 



■' !* 

i i 


y 


256 




Processes Under Consideration - Explosive Bonding 

The use of ribbon explosives or small detonation charges appropriately 
located on or near parts to be joined can produce a running shock wave at 
the bond joint. This wave provides both interruption of the interface oxide 
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Explosive Welding Setup Appropriate for Tubing 
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Soviets for attaching all the tubes at a nodal point in one operation. 
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Processes Under Consideration 
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0 Thermit Welding 
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